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2 $\mathbb{C}^{2}$ Lagrangian , Riemann
, .




Lagrangiu Lagrangian $\mathbb{R}^{3}$ ,
$S^{2}$ $\mathbb{C}^{2}$ Lagrangian Whitney $\mathbb{R}^{3}$





$\varphi$ : $U\subset \mathbb{C}arrow \mathbb{R}^{3}$ Gauss
$N$ : $Uarrow S^{2}$ $H=H({\rm Re}(z))(z\in U)$ ,
Lagrangian $f$ : $Uarrow \mathbb{C}^{2}\cong \mathbb{R}^{4}$ , generalized Gauss
$\mathcal{G}=(\mathcal{G}_{-}, \mathcal{G}_{+})$ $\mathcal{G}_{-}$ : $Uarrow S^{2}$ Lagrangian
$\beta=\beta({\rm Re}(z))$ : $Uarrow \mathbb{R}/2\pi \mathbb{Z}$ ( $\mathcal{G}$ $\mathcal{G}_{+}=e^{\mathrm{i}\beta}$ ) ,
$(H=-(1/2)\beta^{l})$ .
, $\mathbb{R}^{3}$ $M$ (CMC) , Gauss
$N$ : $Marrow S^{2}$ $S^{2}$ $g_{0}$
$|_{j}$ . , CastrO-Urbano [CU] Lagrangian $M’$
generalized Gauss $\mathcal{G}_{-}$ : $M’arrow(S^{2}, g_{0})$
, Maslov $d\beta$ (CMF) ,
CMF Lagrangian . CIVIF (sinh-
Gordon ) , CMF Lagrangian
1 . ( 4 ) , Deluney
( CMC ) CMC Lagrangian
CMF Lagrangian .
1




, (Lagrangian ) Clifford
$S^{1}(1/\sqrt{2})\cross S^{1}(1/\sqrt{2})(\subset S^{3})\subset \mathbb{C}^{2}$ .
, $g_{+}=e^{\mathrm{i}\beta}$ : $M’arrow(S^{1}\subset)(S^{2}, g_{0})$ Lagrangin $M’$ ,
Hmiltonian stationary , H\’elein-Romon
[HR1] . $\mathcal{G}=(\mathcal{G}_{-}, \mathcal{G}_{+})$ : $M’arrow S^{2}\cross S^{2}$
,
.
1 , $\mathbb{C}^{2}$ Lagrangian , Lagrangian
generalized Gauss , Lagrangian
Lagrangian , Dirac
[Al](cf. [A2]) 2. Dirac
, $\mathbb{R}^{3}$ Weierstrass-Kenmotsu-Konopelchenko 3
, Lagrangian
. 2 , $\mathbb{R}^{3}$ ,
(adapted framing) , adapted
framing Lagrangian . 3 ,
adapted framing Lagrangian .
, Lagrangian Lagrangian 1
.
1Representation formula for Lagrangian surfaces
in $\mathbb{C}^{2}$
$\mathbb{C}^{2}$ Euclid 4 $(\mathbb{R}^{4}, \langle, \rangle)$ $J(x_{1}, x_{2}, x_{3}, x_{4})$
$=(-x_{3}, -x_{4}, x_{1}, x_{2})$ . , $\mathbb{C}^{2}$ $(x_{1}^{\mathrm{C}}, x_{2}^{\mathrm{C}})=$
($x_{1}+\mathrm{i}x_{3},$ $x_{2}+$ 4) .
$M$ Riemann , $f=(f_{1}^{\mathbb{C}}, f_{2}^{\mathbb{C}})$ : $Marrow \mathbb{C}^{2}$ Lagrangian
.
$f_{*}T_{p}M$ { $\mathrm{e}_{1}$ , e2} . $\mathrm{e}_{1}$ , e2
$\mathbb{C}^{2}$ , $|\det(\mathrm{e}_{1}, \mathrm{e}_{2})|=1$ . , $\mathrm{e}_{1}^{\mathrm{C}}=(1,0),$ $\mathrm{e}_{2}^{\mathrm{C}}=$
2 , (Dirac )
$\mathbb{C}^{2}$ , eierstraes
.
3 , [KT] .
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$(0, 1)\in \mathbb{C}^{2}$ , $p\in M$
$\mathrm{e}_{1}\wedge \mathrm{e}_{2}=e^{1\beta(p)}\mathrm{e}_{1}^{\mathbb{C}}\wedge \mathrm{e}_{2}^{\mathbb{C}}$
$\beta$ : $Marrow \mathbb{R}/2\pi \mathbb{Z}$ . $\beta$ $f$ Lagrangian
.
, $\mathrm{e}_{1},$ $\mathrm{e}_{2}\in f_{*}T_{p}M$ $\mathbb{R}^{4}$ ,
$\mathcal{G}(p)=$ [ $\mathrm{e}_{1}\Lambda$ e2] , $\mathcal{G}$ $f$ } generalized Gauss
. $\wedge^{2}(\mathbb{R}^{4})$ $\bigwedge_{+}^{2}(\cong \mathbb{R}^{3})$
$\bigwedge_{-}^{2}(\cong \mathbb{R}^{3})$ , $\mathcal{G}(p)$ $\mathcal{G}_{+}(p)=[.(\mathrm{e}_{1}\wedge \mathrm{e}_{2})^{+}]$
$\mathcal{G}_{-}(p)=[(\mathrm{e}_{1}\Lambda \mathrm{e}_{2})^{-}]$ I , generalized Gauss $\mathcal{G}$
2 2 $S^{2}$
$\mathcal{G}=(\mathcal{G}_{-}, \mathcal{G}_{+})$ : $Marrow S^{2}\cross S^{2}$
. , $f$ Lagrangian , $\mathcal{G}_{+}$ $S^{2}$
. $S^{2}$ , , Lagrangian
$\beta$ ,
$\mathcal{G}_{+}=e^{\mathrm{i}\beta}$ : $Marrow S^{1}\subset \mathbb{C}\cup\{\infty\}\cong S^{2}$ ,
.
, $F=(F_{1}, F_{2})$ : $Marrow \mathbb{C}^{2}$
$( \frac{F_{1}}{F_{2}})=\frac{1}{\sqrt{2}}(\begin{array}{ll}e^{-\mathrm{i}\beta/2} \mathrm{i}e^{\mathrm{i}\beta/2}\mathrm{i}e^{-\mathrm{i}\beta/2} e^{\mathrm{i}\beta/2}\end{array})( \frac{f_{1}^{\mathbb{C}}}{f_{2}^{\mathbb{C}}})$
, $F$ Dirac .
$(\begin{array}{ll}0 \partial_{z}-\partial_{\overline{z}} 0\end{array})(\frac{F_{1}}{F_{2}})=\frac{1}{2}(\begin{array}{ll}\beta_{z} 00 \mathcal{B}_{\overline{z}}\end{array})( \frac{F_{1}}{F_{2}})$ . (1.1)
(1.2)
, $z$ $M$ ( 4) .
, $S=(S_{1}, S_{2})$ : $Marrow \mathbb{C}^{2}$
$( \frac{S_{1}}{S_{2}})=[(\begin{array}{ll}0 \partial_{z}-\mu_{z} 0\end{array})- \frac{1}{2}(\begin{array}{ll}\beta_{z} 00 \beta_{\overline{z}}\end{array})] (\begin{array}{l}\overline{F_{1}}F_{2}\end{array})$




Generalized Gauss $\mathcal{G}_{-}\ovalbox{\tt\small REJECT} Marrow S^{2}$ , $S^{2}$ 1
$CP^{1}$ ,
$g_{-}=[S_{1;}S_{2}]$ : $Marrow \mathbb{C}P^{1}\underline{\simeq}s^{2}$
5. , $S$ (1.1) Dirac
.
$(\begin{array}{ll}0 \partial-\overline{\partial} 0\end{array})(\frac{S_{1}}{S_{2}})=\frac{1}{2}(\begin{array}{ll}-b 00 -\beta_{z}\end{array})( \frac{S_{1}}{S_{2}})$ . (1.3)
(1.3) .
$df=(1/\sqrt{2})e^{\mathrm{i}\beta/2}\{(-S_{2}, S_{1})dz-\mathrm{i}(\overline{S_{1}}, \overline{S_{2}})\Gamma z\}$.
Lagrangian immersion $f$ ( , H\’elein-Romon[HR2]
$\mathbb{C}^{2}$ Lagrangian Weierstrass 6
. , [Al, A2] , $\mathbb{C}^{2}$ Lagrangian Dirac
(1.1) 7. ,
Lagrangian .
1. $U$ $\mathbb{C}$ . $U$ $C^{1}$ $\beta$ ,
$F=(F_{1}, F_{2})$ : $Uarrow \mathbb{C}^{2}$ Dirac (1.1) 1 , $S=(S_{1}, S_{2})$ :
$Marrow \mathbb{C}^{2}$ (1.2) . $S$ $U$ 0 ,
$f=(1/\sqrt{2})e^{\mathrm{i}\beta/2}(F_{1}-\mathrm{i}\overline{F_{2}},$ $F_{2}+\mathrm{i}\neg F_{1}$
Lagrangian $\beta(\mathrm{m}\mathrm{o}\mathrm{d} 2\pi)$ Lagrangian $f$ : $Uarrow \mathbb{C}^{2}$
.
Lagrangian $f$ : $Marrow \mathbb{C}^{2}$ $J^{\cdot}\mathrm{s}B$ Lagrangian
$\beta$ $B=(1/2)J\nabla\beta$ . , $f$ Lagran
$\beta$ , $F=(F_{1}, F_{2})$ : $Marrow \mathbb{C}^{2}$
. , .
(Chen-Morvan [CM]). $\mathbb{C}^{2}\underline{\simeq}\mathbb{R}^{4}$ ( ) Lagrangian
, $\mathbb{R}^{4}$ , $\mathbb{C}^{2}$ .
5 $S=(S_{1}, S_{2})$ : $Marrow \mathrm{C}^{2}$ ‘Gauss ’ $g_{-}$ : $Marrow S^{2}$ .
( , [AA] )
$6\mathbb{R}^{4}$ generalized Gauss $\mathcal{G}=(\mathcal{G}_{-}, \mathcal{G}+)$ eierstrass
([K1], [KL]). [KL] . $\mathcal{G}_{-},$ $\mathcal{G}+$
(1.1) (1.3) Dirac (2.1) .
$\tau[\mathrm{A}1]$ Lagrangian .
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2 Adapted framing of surfaces in $\mathbb{R}^{3}$
(1.1)( (1.3)) , $p=p(z,\overline{z})$
Dirac
$(\begin{array}{ll}0 \partial_{z}-b_{z^{-}} 0\end{array})(\frac{\Phi_{1}}{\Phi_{2}})=(\begin{array}{l}0p0\overline{p}\end{array})(\frac{\Phi_{1}}{\Phi_{2}})$ , (2.1)
. , $p=p(z, \overline{z})$
(2.1) , 3 Euclid $\mathbb{R}^{3}$ Weierstrass-
Kenmotsu-Konopelchenko
(cf. [KT]). , Riemann $M$ $\mathbb{R}^{3}$ $\varphi$
, $p$ Dirac (2.1) $\varphi$ adapted framing
.
$\mathbb{C}^{2}$ $SU(2)$ $\mathbb{R}\cdot SU(2)(\subset$
$\mathrm{g}\mathfrak{l}(2;\mathbb{C}))$ :
$\mathrm{x}=(x_{1}^{\mathbb{C}}, x_{2}^{\mathbb{C}})=(x_{1}+\mathrm{i}x_{3}, x_{2}+\mathrm{i}x_{4})\vdash i\underline{\mathrm{x}}=(_{x_{2}^{\mathbb{C}}}^{x_{1}^{\mathrm{C}}}$ $-_{2}^{\overline{\mathbb{C}}} \frac{x}{x_{1}^{\mathbb{C}}})$ .
$\mathbb{R}^{3}$ $\mathbb{C}^{2}$ $x_{1}\equiv 0$ , $\mathrm{e}_{2}$ $=(0,1),$ $\mathrm{e}_{3}=(\mathrm{i}, 0),$ $\mathrm{e}_{4}=(0, \mathrm{i})$
$\mathbb{R}^{3}$ . $SU(2)$ $\mathbb{R}^{3}$ , $\mathbb{R}^{3}$
.
$\mathrm{h}\cdot \mathrm{x}=\mathrm{h}\underline{\mathrm{x}}\mathrm{h}^{*}$ $(\mathrm{h}\in SU(2), \mathrm{x}=(\mathrm{i}x_{3}, x_{2}+\mathrm{i}x_{4})\in \mathbb{R}^{3}\subset \mathbb{C}^{2})$ .
$z=x+\mathrm{i}y$ $M$ , $\varphi$ : $Marrow \mathbb{C}^{2}$
$\varphi^{*}d\mathrm{s}^{2}=e^{2\lambda}|dz|^{2}$ . , $N$ $\varphi$ }
, $\varphi$ Gauss $N$ : $Marrow S^{2}$ . , $M$
$U$ ,
$\underline{\Phi}=(\begin{array}{ll}\Phi_{1} -\overline{\Phi_{2}}\Phi_{2} \overline{\Phi_{1}}\end{array})$ : $Uarrow 2e^{\lambda/2}\cdot SU(2)\subset \mathbb{R}\cdot SU(2)(\cong \mathbb{C}^{2})$ $\text{ }$
$\varphi_{x}=(1/4)\underline{\Phi}\cdot \mathrm{e}_{4}$ , $\varphi_{y}=(1/4)\underline{\Phi}\cdot \mathrm{e}_{2}$ , $N=(1/4)e”\underline{\Phi}\cdot \mathrm{e}_{3}$
. $\Phi=(\Phi_{1}, \Phi_{2})$ : $Uarrow \mathbb{C}^{2}$ $\varphi$
adapted framing } . $\varphi$ $H_{\varphi}$ , adapted
framing $\Phi$ , $p=-(1/2)e^{\lambda}H_{\varphi}$ Dirac (2.1) .
, Dirac $\mathbb{R}^{3}$ $\varphi$ .
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$H_{\varphi}$ $x$ $z=x+\mathrm{i}y$
, $\beta=\beta(x)=-2\int(e^{\lambda}H_{\varphi})(x)dx,$ $F=\Phi$ , 1} ,
( ) Lagrangian $f$ : $Uarrow \mathbb{C}^{2}$
Lagrangian $\beta=\beta(x)$ .
$H_{\varphi}$ 1
. , $e^{\lambda}$ $H_{\varphi}$
$x$ $z=x+\mathrm{i}y$ .
3Lagrangian surfaces constructed from helicoidal
surfaces in $\mathbb{R}^{3}$
$\mathbb{R}^{3}$ , ,
$\varphi(r, \theta)=(\varphi_{2}, \varphi_{3}, \varphi_{4})=(h(r)+h_{0}\theta, r\cos\theta, r\sin\theta)$
. , $x_{2}$ $h_{0}(\in$
8. $\varphi$ $h(r)$ , $H_{\varphi}$
. , $\varphi$ adapted ffming ,
, Lagrangian . .
, [K2] .
$\beta=\beta(s)$ $I$ $C^{1}$ .
$U(s)= \int_{0}^{s}\sin\beta(u)$ du, $V(s)= \int_{0}^{s}$ coe $\beta(u)$ du
, $(U+\mathrm{i}V)(s)$ $(r(s), 2\psi(s))$ (
, $U+\mathrm{i}V=re^{2\mathrm{i}\psi}$ ). , $(\beta+2\psi)(s)=\phi(s)$ . $h_{0}$ ,
$L_{h_{0}}(s),$ $h_{h_{0}}(s)$ $\theta_{h_{0}}(s, t)$ :
$L_{h_{0}}(s)=\sqrt{r(s)^{2}+h_{0}^{2}}$, $h_{h_{0}}(s)= \int_{0}^{s}\frac{L_{h_{0}}(u)}{r(u)}\cos\phi(u)$ du
$\theta_{h_{0}}(s,t)=t-h_{0}\int_{0}^{s}\frac{\cos\phi(u)}{r(u)L_{h_{0}}(u)}du$ .
$H_{\varphi}=-\cdot(1/2)\beta’(s)$ , $h_{0}$ ,
$\varphi_{h_{0}}(s, t)=(h_{h_{0}}(s)+h_{0}\theta_{h_{0}}(s,t),$ $r(s)\cos\theta_{h_{0}}(s, t),$ $r(s)\sin\theta_{h_{0}}(s, t))$ ,
$(s, t)\in I\cross(\mathbb{R}/2\pi \mathbb{Z})$ ,
8 $h_{0}=0$ , $\varphi$ .
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. , } , $x\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT} L_{h_{0}}(u)^{4}$ du,$\varphi_{h_{0}}$
$y\ovalbox{\tt\small REJECT} t$ $z\ovalbox{\tt\small REJECT} x+\mathrm{i}y$ $\ovalbox{\tt\small REJECT}$
$\varphi_{h_{0}}^{*}d\mathrm{s}^{2}=ds^{2}+L_{h_{0}}(s)^{2}dt^{2}=L_{h_{0}}^{2}|dz|^{2}$ .






$F=F_{h_{0}}$ , $S=S_{h_{0}}=(S_{1}, S_{2})$ : $I\cross(\mathbb{R}/2\pi \mathbb{Z})arrow \mathbb{C}^{2}$ (1.2) G
,
Sh0=-(i/2)Fh
. , $|S_{1}|^{2}+|S_{2}|^{2}(=e^{\lambda})=L_{h_{0}}$ , $r=0$
, $S$ 0 . , 1 , $F=F_{h_{0}}$
Lagrangian $\beta=\beta(s)$ Lagrangian $f=f_{h_{0}}$ : $I\cross(\mathbb{R}/2\pi \mathbb{Z})arrow \mathbb{C}^{2}$
. $f_{h_{0}}$ .
$f_{h_{0}}(s, t)=\gamma_{h_{0}}(s)\tilde{f}_{h_{0}}(s, t)$ ,
$\gamma_{h_{0}}(s)=\sqrt{L_{h_{0}}(s)}e^{-\mathrm{i}\psi(s)}$ ,
$\eta_{h_{0}}(s)=\arctan\sqrt{(L_{h_{0}}(s)+h_{0})/(L_{h_{0}}(s)-h_{0})}$,
$\tilde{f}_{h_{0}}(s, t)=\sqrt{2}(\cos(\theta_{h_{0}}(s, t)/2-\eta_{h_{0}}(s))+\mathrm{i}\sin(\theta_{h_{0}}(s, t)/2+\eta_{h_{0}}(s))$ ,
$\sin(\theta_{h_{0}}(s, t)/2-\eta_{h_{0}}(s))-\mathrm{i}\cos(\theta_{h_{0}}(s, t)/2+\eta_{h_{0}}(s)))$ .
, $f_{h_{0}}$
$f_{h_{0}}^{*}d\mathrm{s}^{2}=L_{h_{0}}(s)^{-1}ds^{2}+L_{h_{0}}(s)dt^{2}=L_{h_{0}}|dz|^{2}$
. , $f_{h_{0}}$ Gauss $K$ , \mbox{\boldmath $\varphi$}h Gauss $K_{\varphi}$ $K=-(2/L_{h_{0}})K_{\varphi}$
. , Lagrangian fh generalized Gauss
$\mathcal{G}$-J $\cross$ (R/2\pi \rightarrow S2 , ( $S^{2}$ )






, $S^{2}(\underline{\simeq}\mathrm{c}P^{1})$ (Lagrangian) ( ) $\tilde{f}_{0}(t)$ $\gamma_{0}(s)$
. , [RU] $n$
$\mathbb{C}^{n}$ Lagrangian $n=2$ .
$h_{0}$ 0 , $\mathbb{C}^{2}$ $\iota$ : $(x_{1}+\mathrm{i}x_{3}, x_{2}+\mathrm{i}x_{4})\mapsto>(x_{1}+\mathrm{i}x_{2},$ $x_{3}+$
$\mathrm{i}x_{4})\}$ , $\tilde{f}_{h_{0}}(s, t)$
$(\iota\circ\tilde{f}_{h_{0}})(s, t)=\exp[\theta_{h_{0}}(s,t)/2-\eta_{h_{0}}(s)]\cdot(1, -\mathrm{i}\exp(2\mathrm{i}\eta_{h_{0}}(s)))$
. , $S^{2}$ ( ) $\alpha(s)=\exp(2\mathrm{i}\eta_{h_{0}}(s))$ Hopf
$S^{3}arrow S^{2}$ (Hopf ) .
, .
2. $\beta(s)\in C^{1}(I)$ , Lagrangian $\beta(s)$ (mod
$2\pi)$ Lagrangian 1 $\{f_{h_{0}} : M_{h_{0}}arrow \mathbb{C}^{2}|h_{0}\in \mathbb{R}\}$
. , $M_{h_{0}}$ $I$ $\mathbb{R}/2\pi \mathbb{Z}$ $I\cross(\mathbb{R}/2\pi \mathbb{Z})$
$L_{h_{0}}(s)^{-1}ds^{2}+L_{h_{0}}(s)dt^{2}$ , $L_{h_{0}}\neq 0$ 1 .
4Lagrangian surfaces with conformal Maslov form
- , $\mathbb{C}^{2}$ Lagrangian $f$ : $Marrow \mathbb{C}^{2}$ , Maslov
$d\beta$ (CMF) 9 , generalized Gauss $\mathcal{G}_{-}$ :
$Marrow \mathrm{S}^{2}$ ([CU]). CastrO-Urbano[CU] , CMF
Lagrangian $u$ (sinh-Gordon
) $u”+\sinh 4u=0$ , $\mathbb{R}^{3}$ Delaunay
( CMC ) . Frenet
CMF Lagrangian , ,
. , , CMF Lagrangian
. $\cdot$
, [CU] , CMF Lagrangian $f$ Lagrangian
$\beta$ : $Marrow \mathbb{R}/2\pi \mathbb{Z}$ , $M$ $z=x+\mathrm{i}y$ 1 $\beta=\beta(x)$
.
9 , $f$ $f^{\mathrm{r}}d\mathrm{s}^{2}=e^{2u}|dz|^{2}$ , $(e^{-2u}\beta_{z})_{z}=0$ .
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$f$ minimal , $\beta$ . $H_{0}(\neq 0)$
, $\lambda=\lambda(x)$ $=-(2H_{0})^{-1}\beta_{x}$ . ,
$H_{0}$ (CMC $H_{0}$ ) $e^{\lambda(x)}|dz|^{2}$ $\mathbb{R}^{3}$ ,
$\varphi h_{0},B(h_{0}, B\in \mathbb{R})$
. $p=p(x)=-(1/2)e^{\lambda(x)}H_{0}=-(1/4)\beta_{x}$
Dirac (2.1) , $\varphi_{h_{0},B}$ , (
} ), $\mathrm{A}$ ‘ $\varphi h_{0},B$ adapted framing $F_{h_{0},B}$ . ,
minimal CMF Lagrangian $f$ , $F_{h_{0},B}$
$f_{h_{0},B}$ .
$\beta=\beta(s)=-2H_{0}s+\pi/2$ . , $B$ ,
$U(s)= \frac{1}{2H_{0}}(\sin(2H_{0}s)+B)$ , $V(s)=- \frac{1}{2H_{0}}\cos(2H_{0}s)$
, $\mathbb{C}$ $(U+\mathrm{i}V)(s)$ $B/2H_{0}$ $1/2H_{0}0$ ,
$(r(s), 2\psi(s))$ $r(s)$
$r(s)=r_{B}(s)= \frac{1}{2H_{0}}\sqrt{1+2B\sin(2H_{0}s)+B^{2}}$
. $h_{0}$ , $L_{h_{0}}(s),$ $h_{h_{0}}(s)$
$\theta_{h_{0}}(s)$ :
$L_{h_{0}}(s)=L_{h_{0\prime}B}(s)=\sqrt{r_{B}(s)^{2}+h_{0}^{2}}$,
($e^{\lambda(x)}=L_{h_{0},B}(s)$ , $x= \int_{0}^{s}L_{h_{0},B}(u)^{-1}du$),
$h_{h_{0}}(s)=h_{h_{0},B}(s)=. \frac{1}{2H_{0}}\int_{0}^{s}\frac{L_{h_{0},B}(u)}{r_{B}(u)^{2}}(1+B\sin(2H_{0}u))du$ ,
$\theta_{h_{0}}(s, t)=\theta_{h_{0},B}(s, t)=t-\frac{h_{0}}{2H_{0}}\int_{0}^{s}\frac{1+B\sin(2H_{0}u)}{r_{B}(u)^{2}L_{h_{0},B}(u)}$ du.
, CMC $H_{0}$ 2 $\{\varphi h_{0},B(s, t) : \mathbb{R}\cross(\mathbb{R}/2\pi \mathbb{Z})arrow \mathbb{R}^{3}\}$
:
$\varphi h_{0\prime}B(s, t)$
$=(h_{h_{0},B}(s)+h_{0}\theta_{h_{0},B}(s, t),$ $r_{B}(s)\cos\theta_{h_{0},B}(s, t),$ $r_{B}(s)\sin\theta_{h_{0},B}(s, t))$ .
, $\varphi h_{0},B$ } $e^{2\lambda(x)}|dz|^{2}$ $L_{h_{0},B}^{2}|dz|^{2}=ds^{2}+L_{h_{0},B}(s)^{2}dt^{2}$
. CMC , CMC (Delaunay )
. CMC $\varphi h_{0},B$ Lagrangian
$\beta$ Lagrangian $f_{h_{0},B}$ , generalized Gauss
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$\mathcal{G}_{-}$
$\varphi h_{0},B$ Gauss , 2
$\mathbb{S}^{2}$ , $\ovalbox{\tt\small REJECT}_{\mathrm{o}B}$, CMF Lagrangian $\ovalbox{\tt\small REJECT}$
$fh_{0},B(s, t)=\gamma h_{0\prime}B(s)\tilde{f}h_{0\prime}B(s, t)$ : $\mathbb{R}\cross(\mathbb{R}/2\pi \mathbb{Z})arrow \mathbb{C}^{2}$
$\gamma_{h_{0},B(S)=}\sqrt{L_{h_{0\prime}B}(s)}e^{-\mathrm{i}\psi_{B}(s)}$ ,
$\eta_{h_{0},B}(s)=\arctan\sqrt{(L_{h_{0\prime}B}(s)+h_{0})/(L_{h_{0\prime}B}(s)-h_{0})}$,
$\tilde{f}_{h_{0},B(S,t)=\sqrt{2}(\cos(\theta_{h_{0\prime}B(s,t)/2-\eta h_{0\prime}B(S))+\mathrm{i}\sin(\theta_{h_{0\prime}B}(s,t)/2+\eta h_{0\prime}B(S))}}$ ,
$\sin(\theta_{h_{0\prime}B}(s, t)/2-\eta_{h_{0\prime}B}(s))-\mathrm{i}\cos(\theta_{h_{0},B}(s, t)/2+\eta_{h_{0\prime}B}(s)))$ .
$f^{*}h_{0\prime}Bd\mathrm{s}^{2}=Lh_{0\prime}B(s)^{-1}ds^{2}+L_{h_{0\prime}B}(s)dt^{2}=L_{h_{0},B}|dz|^{2}$.
, $h_{0}=0$ CMC $H_{0}(\neq 0)$ $\varphi 0,B(s, t)$ , $B$
. ( $B\geqq 0$ . )
$\bullet$ $B=0$ : $\varphi 0,0(s, t)$ .
( : $h_{0}\neq 0$ $\varphi_{h_{0},0}(s,$ $t)$ . )
$\bullet$ $0<B<1$ : $\varphi 0,B(s, t)$ . ,
, Delaunay .
$\bullet$ $B=1$ : $\varphi_{0,1}(s, t)$ $1/H_{0}$ .
$\bullet$ $1<B$ : $\varphi 0,B(s, t)$ . ,
, Delaunay .
CMF Lagrangin
$f_{0,B}(s, t)=\gamma_{0,B}(s)\cdot e$ $( \cos(\frac{t}{2}-\frac{\pi}{4}),$ $\sin(\frac{t}{2}-\frac{\pi}{4}))$ : $\mathbb{R}\cross(\mathbb{R}/2\pi \mathbb{Z})arrow \mathbb{C}^{2}$
, $\gamma_{0,B}(s)$ Cassini 10. Cassini
, 2 (cf. [G]),
, $\gamma_{0,B}(s)$ , 2 $(\pm\sqrt{B/2H_{0}},0)$ $1/2H_{0}$
$((x^{2}+y^{2})^{2}+(B/H_{0})(y^{2}-x^{2})=(1-B^{2})/4H_{0}^{2})$ . , $B=0$
, $B=1$ .





1: Cassini $\gamma 0,B(s)$
$B=1$ , $f_{0,1}(s, t)$ Whitney $S^{2}$ Lagrangian
.
$B\neq 1$ . $h_{0}$ 0 , $f_{h_{0},B}(s, t)$
2 :
$f_{h_{0},B}(s, t+4\pi)=f_{h_{0},B}(s, t)$ , $f_{h_{0},B}(s+a, t)=f_{h_{0\prime}B}(s, t-b)$ .
, $0\leqq B<1$ $a=2\pi/H_{0},1<B$ $a=\pi/H_{0}$ $\mathrm{V}^{\mathrm{a}}$ .
’ $b$
$b= \frac{h_{0}}{2H_{0}}\int_{s}^{s+a}\frac{1+B\sin(2H_{0}u)}{r_{B}(u)^{2}L_{h_{0},B}(u)}$ du .
.
3. $\Gamma_{h_{0},B}$ $\mathbb{R}^{2}$ $\{(a, b), (0,4\pi)\}$ . $f_{h_{0},B}$
$(B\neq 1)$ $\mathbb{R}^{2}/\Gamma_{h_{0},B}$ $\mathbb{C}^{2}$ CMF Lagrangian .
. $B=0$ , Lagrangian $f_{h_{0},0}$ $\mathbb{C}^{2}$ 3 $S^{3}$ ,
Hopf . } $f_{0,0}$ Chfford .
$H_{0}=0$ , . $\mathbb{R}^{3}$ $\varphi(r, \theta)=$
$(h(r), r\cos\theta, r\sin\theta)$ , $h(r)\equiv 0$ \searrow $h(r)=\cosh r$ .
3 $\mathbb{C}^{2}$ Lagrangian , ,
Lagrangian , [C] Lagrangian
. Lagrangian , $\mathbb{R}^{4}$
131
, $\mathbb{C}^{2}$ $\{(z, 1/z)\}$
$\mathbb{R}\mathrm{x}S^{1}$ Lagrangian .
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